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Effect of temperature on the population parameters of Trichogramma 


dendrolimi infected by Wolbachia 

ZHANG Hai-Yan[] CONG Bin О TIAN Qiu[] FU Hai-Bin[] DONG Huil] Laboratory for Bio-Control of Pest 
Insects[] College of Plant Protection[] Shenyang Agricultural University[] Shenyang 1101610 China[|] 
Abstract|] Development and parasitization of Trichogramma dendrolimi infected by Wolbachia were observed at 
16°СП 20%0 24°C 28°С and 32°С respectively. The results showed that the developmental duration of T. 
dendrolimi infected by Wolbachia was affected by temperature. The higher the temperature[] the shorter the 
duration. The whole developmental duration was 23.2 d[] 17.8 d[] 13.2 d[] 11.1 dO and 7.8 d at 16%0 
20 C[] 24 C[] 28°С and 32%C[] respectively. The thermal threshold[] the effective accumulated temperature] 
the innate capacity of increase] r„[] and the net reproduction rate] А, of T. dendrolimi infected by 
Wolbachia were estimated as 7.40%C[] 212.69 degree-day[] 0.2448 — 0.4584 and 28.00 - 84.030 
respectively. The results suggested that the optimal reproduction temperature of T. dendrolimi infected by 
Wolbachia was 24 – 28% . Master 
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duration[] effective accumulated temperature 
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Table 1 Developmental duration of thelytokous Trichogramma dendrolimi at different temperatures 
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Developmental duratior[ | 40 








ПП ПППШ #0 
Тетрегаіш] °СП D 00 UD D Female adult longevity] d[] 
Egg Larva Prepupa Pupa 
16 2.25 + 0.20 а 5.04+ 0.71 a 4.27 + 0.56 а 8.28 + 0.50 а 3.03 + 0.44 а 
20 0.82 +0.21 b 4.33 +0.71 b 2.51 +0.73 b 7.79 +0.87 а 2.31+ 0.67 b 
24 0.74+ 0.19 b 3.23 + 0.41 с 2.31 +0.42 b 4.98 +0.81 b 1.99 + 0.53 be 
28 0.50 + 0.16 c 2.49 + 0.48 d 1.79 + 0.31 с 4.74+0.71Ь 1.61 + 0.43 с 
32 0.21+ 0.104 1.51 +0.48 е 0.51 +0.20 d 3.52 +0.47 c 0.81 +0.28 d 


ПППППППП +000Ш0000000000000 150000000000 0 P0.00 0 0 Ú 


The data in the table are mean + SD[] and those in the same column followed by the same letter are not significantly different by LSD’ s multiple range tes] P = 


0.050. The same for the following tables. 
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Fig. 1 Relation between the development rate and temperature 


of thelytokous Trichogramma dendrolimi 
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Fig. 2 Effect of temperature on number of eggs 
laid by thelytokous Trichogramma dendrolimi 
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ППППППППШ %ШППППШ %U 
of thelytokous Trichogramma dendrolimi at different temperatures 








ППШ %П 
ПП Survival rate ППППШ %П 
'Temperaturd] °СП D ПП D Adult emergence rate 
Egg Larva Pupae 

16 81.7+23.11а 79.7 + 12.56 a 84.9+ 20.11 а 90.1 + 10.23 а 

20 91.2 + 12.33 b 85.0 + 18.62 ab 88.8 + 17.12 ар 77.3 + 19.16 

24 95.9 + 13.45 Ь 94.8 + 23.12 b 96.1 + 13.45 bc 97.9 + 16.44 а 

28 91.7 + 16.22 b 87.2 + 12.43 аЬ 90.5 + 14.23 ас 69.2 + 15.32 b 

32 77.3 + 15.78 а 65.6 + 13.56 с 81.2 + 15.22 а 77.0 + 12.02 b 
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ТаЫе З Experimental population life tables of thelytokous Trichogramma dendrolimi at different temperatures 





























[ШШШ O 0 Temperatur4] CO 
Developmental stage 16 20 24 28 32 
ПОО hitial number of eggs 74.4 96.8 104.4 111.0 85.6 
O00 Death rate of egg) %0 20.3 15.0 5.2 12.8 34.4 
ПОП] П Death number of eggs 13.6 8.5 4.3 9.2 19.4 
000000 Larva number 60.8 88.3 100.1 101.8 66.2 
ПП ПП Death rate of larvae 20.4 6.8 1.1 4.9 15.1 
00000 Death number of larvae 1.5 6.0 1.1 5.0 10.0 
0000 Pupa number 59.3 82.3 99.0 96.8 56.2 
0O00 Death rate of pupae 23.6 31.3 6.1 37.4 37.5 
O00 Death number of pupae 14.0 25.8 6.0 36.2 21.1 
00000 Emergence number 45.3 56.5 93.0 60.6 35.1 
000000 Average of eggs laid per female 53.2 76.6 86.3 97.2 64.1 
РЕ ш E E 2 410.0 4 327.9 8 025.9 5 890.3 2 249.9 
00000 Population growth indef) /0 45.3 56.5 93.0 60.6 35.1 
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Table 4 Population parameters of thelytokous Trichogramma dendrolimi at different temperatures 
ПП 0000 ПППППП 00000 00000 
Temperature Net reproduction rate Average generation period Innate capacity of increase Finite rate of natural 
П co O RD O 70 day[] 0 т„П increasd] АП 
16 44.15 15.48 0.2448 1.2773 
20 64.41 14.65 0.2846 1.329 
24 84.03 10.28 0.4309 1.5386 
28 58.77 9.09 0.4477 1.5646 
32 28.00 7.27 0.4584 1.5815 
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